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' the advice given in the conclusion of the remarks in the 3Faulical 
.Magazine, we consider entirely gratuitous. Had we deemed it neces- 
sary tbr the elucidation of the subject, the resistance of the ship could 
have been obtained withoutthe , dviee of any one. We beg leave also to 
say, that if" the Editors of the d~'}mgical Ol agazine choose to give credit to 
any ship for having moved faster than the instrument hat is propelling 
her, it is no fauh of ours, but it occurs to us that it reflects no very great 
credit on those who chronicled such an occurrence. K. 
Description ~ Gover's Indicating Compasses.* 
The fi~llowing de,~eription of an improvement in compasses has beer 
forw~';d,:,d to us by the designer: ~rr. 
1[, C. Gover, of L(mdon. 
" The principle of these compasses 
is at om:e seen on ref'erenee to the en- 
graving. The points of tile compasses, 
a,~, are extended or eonlracted by 
means of the screw c, which works 
through a box i~i ~ and the nut ~:. The 
screw is filed flat on one side, as shown 
at F, and  t;n the  flat sur fuee ,  is marked  
an ip.de:q which at the point I), indi- 
cates the distance between the points 
a n. The screw is attached to the 
levers at their juncture c, by a swivel, 
so as to permit them to work round. 
The legs of the compasses are hollowed 
out, as shown at I.~ so that they shut 
quite close. As the points of' the com- 
passes are liable to become sensibly 
diminished by wear in the course of 
time, the top-piece D, may be made to 
screw tightly on, and be from time to 
time re-adjusted to the index." 
* This has been aeciden.:.aily omitted in the engraving ; the letter D, indicate,, ittt 
po.~ition.~E m ,'~I. M. 
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'On Gas Furnaces. :By Cmu~L~s Scumz. 
The intensity or temperature of a fire, depends partly on the co~posi- 
finn of the fuel burned~ but still more on the quantity of air used for the 
combustion. 
'* From the Lond. Mechan. Meg,, ~November, 1855. 
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To illustrate tiffs, and to estimate the exact amount of the quantity of 
heat as well as intensity for different fuels, we give the following tables : 
Txl~r,z I. 
Composition ( f  d~O~ren! kinds of fuel anti q.uanllt!/ of heat produced by each of lhem. 
Composition. l 'roduces units of heat. t 
Total  
Ashes ! ] Free ( l lb .  Car- i ( t lb .  Hv-  uni tsof ' .  
~,Vale r ! and :' Carbon. ![-[ydro- ~)n yic ldinffdrogen yield- heat I 
1'4,500 units[ ing 62,000 produ- I i 
_Nitrogen.[ ] gem ofheat . )  lun i tsefheat .  ced, ] 
, I 
8easmmd v, ood, 0"600 [ 0.394 [ 0'007 571a 434 6147. ] 
Bitumimmscov.1, 0"150 ' 0'815 / 0'035 11817 I 2'170 ]39t~7, i 
Charcoal, 0'070 0'930 i 13485 ] 13485. ! 
o.8501 1~3~5 1~z2~. 
Coke, 0q50 i 0'915 1,0'0244 13267 [ I'513 14780. i Antl__ ~rac!~?: . . . . . . . . . . . .  (_}_'(!6_!.,_. L . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
These quantities of heat are produced invariably if all tbe carbon be 
burnt into carbonic acid, but if there is a deficiency of oxygen, the carbon 
produces another compound, which is known under the name of oxide 
of carbon ; and since 1 lb. of earbon furnishes only 24.i2 units of heat, 
while 14,500 units of heat are produced if it is bu,'ned to carbonic acid, 
it is evident hat the quantity of heat produced from the fuel is dimin- 
ished in proportion to the quantity of oxide of carbon tbrmed. 
'rAur,~: I I .  
The heal produced from the differe~t kinds ( f  fi~el mentioned above, the carbo~ being 
burnt only to oxide of carbon, is as fidlows :
Seasoned wood, , 1397 units  Of heat, 
B i tuminous coal, 4160 " 
Charcoal, :227'I " 
Coke, • . 2075 " 
A ntlm:mitc, • . 3747 " 
The loss of heat is therefore mr each kmu of fuel respectively: 7,, 70, 
83, and 75 per cer~t. 
Though Table II represents he extreme case in which no carbonic add 
is formed, and which never occurs in practice, yet it shows lllat the pro- 
duction of any carbonic oxide is attended by a very serious loss. 
The composition of the fuel being knowl~, it is easy to calculate the 
exact quantities of air required for its combustion ; 6 parts of carbon 
require 8 parts of oxygen to form oxide of carbon, 16 parts of oxygen to 
form carbonic acid; and 1 part of hydrogen requires 8 parts of oxygen 
to form water. 
In the following table, we give these calculations for the two eases, 
viz : for lhe combustion to oxide and to acid of carbon. 
q'±,t~LE I I I .  
Air reqalred f)r  the eornb,~sllon of l lb. of differenl fi~eis. 
For perfect combustion. For imperfect combustion. 
Seasoned wood, 60"~ cubic feet. 31.6 cubic feet. 
]3ituminou:~ coal, 133'7 " 85.8 " 
Charcoal, 135"l " 62.9 " 
C Oke, 123'5 " 61"7 " 
Anthracite, 143"6 " 77"1 " 
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These calculations, however, though theoretically correct, are not prac- 
tically so, for the following reasons :~  
When the fuel lies on the grate in a thin stratum and a large draft of 
air is supplied, all the carbon contained in the fllel is burned to carbonic 
acid, but the excess of air that goes through the fuel, causes a loss of 
heat; and even in the best constructed furnaces, this excess is twice as 
much as the quantities given in the table. 
If the stratum of the fuel is made thick, little or no air escapes unburnt, 
but in such ease it is impossible to avoid the formation of oxide of car- 
bon which escapes combustion, and hence, as made apparent in Table I I ,  
an immense loss of the heat is the result. 
Notwithstanding the heavy losses thus sustained, thick strata of fi~el 
are made in all eases, where intensity of heat is desirabl% and we are 
going to show now how far this is explained by theory. 
A unit of heal is so much heat as is required to raise the temperature 
of 1 lb. of' water one degree Fahrenheit. To raise the temperature of 
1 lb. of air one degree, requires less heat, only 0'2377 of that required 
for 1 lb. of water, and this number is thera~bre termed the specific heat 
of air. From this specific heat we may calculate the heat required for 
a certain volnme of air. For one cubic foot of air it is 0'018575, and 
this we term the capacity for heat of air. 
In the following table, we give the specific heat, and the capacity of 
heat for such gases as we have here to deal with. 
TA~L~ IV. 
Specific/lear and ea])aeil~j of/teat for different gases. 
Atmospheric air, Specific heat, 0"2377 Capacity of heat 0"018575 
~itrogen gas, " 0'2440 " 0'018839 
Carbonic acid gas, " 0'2164 " 0"026858 
Carbonic oxide ga:t, " 0'2479 " 0"019133 
Water in the form of vapor, " 0'4750 " 0"023534 
With these figures, which are the result of the most exact and careful 
experiments, we are enabled to calculate the temperature of any fire, 
provided we know the composition and the quantity of fuel burnt, and 
the quantity and quality of the products resulting from that combustion. 
It is now apparent, that the temperature of a fire must vary very much, 
even in one and the same thrnace ; yet we may distinguish three general 
cases, viz :~  
1st. A perfect combustion with the strictly re.']uiced quantity of air. 
2d. A perfect combustion with twice as much air as is required, which 
we may consider in practice to be the case, where fires have a good 
draft and the strata of fuel are thin. 
3(t. An imperfect combustion, where a part of the fuel (which we may 
call one-half) escapes, as oxide of carbon. 
The followir~g table gives the products of combustion for these three 
cases, 

On Gas Furmce~. i2~3 
cal, and show what may be obtained if the theoretical requirements are 
satisfied. 
The results of the second column are those of practical observation, 
controlled by the chemical analysis of the gases produced in the com- 
bustion. 
The results of the third co]umll are, of course, merely imaginary, since 
a thick layer of fuel may, according to the size of" the pieces, the draft, and 
divers other eireumstanees, produce more or less heat, and at the same 
time allow some of the air to escape undecomposed. They are, haw- 
ever, the most t~avorable that can be obtained under any circumstances, 
even if the air is introduced by means of a blower. 
The figures in the third column, show, likewise, the truth of our pre- 
vious statement; hat in cases where intense heal is required, thick 
strata of fuel are always made, even though the loss caused by the for- 
mation and non-combustion f oxide of carbon is considerable. 
In scientific language the cases represented in the 2d and 3d columns 
come under the head of extensive and intensive firing. 
Extensive firing is applied in all eases where the body to be heated 
requires but a low temperature, asthe heating of our dwellings, of steam 
boilers, and the like; whereas, intensive firing is required in many of the 
arts, and particularly in metallurgy. 
From what precedes, it is evident, that intensive firing is invariably 
attended with a loss of 40 per cent.; it is therefore used only in such 
cases, where intensity of heat is required by the nature of lhe operation. 
It is by no means asserted, that there is no loss in extensive firing. It is 
well known that more heat passes up the chimney than is necessary to pro- 
duce the draft, 
The draft of a chimney involves much greater complication than most 
persons uppose. 
It is not a simple process. The power of the draft is by no means a 
constant one. It is att~eted by many causes ; for instance, by the stale of 
the atmosphere, by the heat taken up by the chimney, by the greater or 
lesser absorption el'the heat before the gases reach the chimney,and chiefly 
by lhe variable quantity of fuel burnt in a given time. 
The quantity of power required, is also variable, it being absorbed by 
the friction the gases undergo, in passing, 1st, through the fuel, 2d, 
through the flles, and 3d, through the ehimney. Now, this friction in- 
creases with the square of the velocity of the gases, and the velocity of 
course increases as well ~ith the quantity of fuel burnt as with the ex- 
pansion of the gases themselves; o that it is scarcely possible to control 
the quantity of air supplied by mere calculation, and this quantity must 
vary almost at every moment. 
The draft, however, aside from.the causes of irregularity, depends prin- 
cipally upon, 1st, the size of the pieces of fuel, and 2d, the thickness of 
tim stratum on the grate. 
To remedy the first cause, the filel is screened and otherwise prepared 
so as to render the size of the pieces as uniform as possible, and to remedy 
the second, has been a subject br study to many inventors. Numerous con- 
trivances have been proposed, but not one sufficiently simple (o be adopt- 
ed. In most of these inventions it was proposed to distribute the 'fuel 
continuously on the grate by mechanical means, but the mechanism was 
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always found to be so complicated as to require too much power, as to 
be of no practical benefit. 
A blast used to furnish a draft, is an improvement upon the chim- 
ney. It gives a more constant supply of air, and hence allows the better 
application and more complete use of the heat; but it does not remedy 
the inconvenience arising from the variation in the size of the strata 
of fuel, and these, as we have seen, are not only a change in the quality 
of the gases of combustion and consequently in the quantity of heat 
produced, but also the absorption of a variable quantity of the power that 
supplies the air. 
Prom what we have written we may draw the following conclusions : 
1st. The supply of the air to the fuel, is not only cheaper if affected 
by mechanical means, but also a correction of many of the defects of the 
power produced by a chimney. 
2d. The careful t)reparation of the fuel, though to a certain degree x- 
pensive, is not to be dispensed with, if economy of heat would be at- 
tained. 
3(1. The irregularities in the size of the fuel, is a practical difficulty 
not yet successfully overcome. 
4th. Partly t?O~a the later cause, and partly from others hereafter de- 
scribed, the heat theoretically pre~ducible t?om a quantity of fl~el, has 
hitherto never been obtained. 
(To be Continued.) 
For the Journal of the Franklin Institute. 
'l)'ial Trip of the United States Steam Frigate ~er~'imac. 
The recent successful trial t/ip of tills vessel of a week at sea, is of 
more than usual importance, from the thot that she is the first of flue yes- 
sels (almost identical in size, and having the same power and armament), 
now building by the Navy Dapartment, all of which will be in service 
during the year 1856. The sixth vessel, the .Niagara, building in New 
York, is so entirely different from the others, that she will merit a special 
notice when finished. But to return to the .Merrimac. She ]el} Boston 
Harbor, on Monday, the 25th of February, and entered the Chesapeake 
on Monday, March 3d ; having been under full steam all the time, during 
which she consumed 2'24 tons of anthracite coal. She has two distinct: 
back action engines, with cylinders 72 inches diameter, 3 feet stroke ; 
each cylinder is placed near to the crank shaft, allowing sutticient room 
for the crank to turn, and the piston has two rods, which pass beyond the 
shaft to a cross head, which, at half-stroke, is 7~- feet distant, and from 
which the connecting rod leads back to the crank shaft, being somewhat 
similar to those of the English Steamer ~z~phion. There are four boilers 
known as Martin's Patent, having been arranged and patented by Daniel 
B. Martin, Esq., Eng. in Chief, U. S. Navy, each being 14 feet wide in 
fl'ont, 11 feet 3 inches long, and 14 feet 3 inches high ; each boiler has 
4 furnaces below, the arches continuing to the up-take, where the pro- 
ducts of combustion return to the front of boiler, between a series of 
brass vertical tubes, 3 feet 3 inches long, 2 inches exterior diameter, 
